Timing of bone marrow cell therapy is more important than repeated injections after myocardial infarction.
Bone marrow cell treatment has been proposed as a therapy for myocardial infarction, but the optimal timing and number of injections remain unknown. Myocardial infarction was induced in mice followed by ultrasound-guided injection of mouse bone marrow cells at different time points post myocardial infarction (Days 3, 7, and 14) as monotherapy and at Days 3+7 as "double" therapy and at Days 3+7+14 as "triple" therapy. Controls received saline injections at Day 3 and Days 3+7+14. Left ventricular ejection fraction was evaluated post myocardial infarction prior to any therapy and at Day 28. Hearts were analyzed at Day 28 for infarct size and survival of donor cells. Left ventricular ejection fraction decreased from 55.3±0.9% to 37.6±0.6% (P<.001) 2 days post myocardial infarction in all groups. Injection of bone marrow cells at Day 3 post myocardial infarction resulted in smaller infarct size (17.8±3.6% vs. 36.6±7.1%; P=.05) and improved LV function (left ventricular ejection fraction 40.3±2.0% vs. 31.1±8.3%; P<.05) compared to control. However, delayed therapy at Day 7 or 14 did not. Multiple injections of bone marrow cells, either double therapy or triple therapy, did not result in reduction in infarct size, but led to improvements in left ventricular ejection fraction at Day 28 compared to control (39.9±3.6% and 38.8±5.5% vs. 34.8±5.3%; all P<.05). The number of donor cells surviving at Day 28 did not correlate with improvement in left ventricular ejection fraction. Injection of bone marrow cells at Day 3 reduced infarct size and improved left ventricular function. Multiple injections of bone marrow cells had no additive effect. Delaying cell therapy post myocardial infarction resulted in no functional benefit at all. These results will help inform future clinical trials.